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Normative data reported for the Wold Sentence Copying Test (WSCT) have questionable validity, 
according to Kurt Oland and Kyle Kenison.1 This project was designed to expand upon the data reported 
by Oland and Kenison, as well as explore new areas. The new areas explored included correlating copying 
performance with academic performance as measured by the California Test of Basic Skills (CTBS); 
determining test-retest reliability; and generating ratios of copying speed of letters vs. numbers and ratios 
of number of head movements needed to copy letters vs. numbers. 
The test was normed for both copying speed and number of head and/or eye movements made during 
the copying task for grades two through six. Results were compared to those reported by Wold, and 
Kenison and Oland. Similar to Oland and Kenison, a parallel test was administered which substituted 
numbers for letters and generated normative data for copying speed and head/eye movements. Ratios 
were calculated comparing letter to number copying speed, as well as head/eye movements made to 
copy letters vs. numbers. This was done to take into account difficulties with fine motor and ocular motor 
skills and tease out short-term memory or visual memory factors. 
Normative data in this study were roughly comparable to those published by Oland and Kenison, but 
differed significantly from those published by Wold. CTBS national percentile scores in reading and math 
showed a low to moderate correlation to copying performance for grade six, but for grade three, a slightly 
higher correlation. Test reliability as shown by retest gave correlation coefficients of 0.91 and 0.94 for 
letter and number copying speed respectively, and 0.90 and 0.93 for the number of head/eye movements 
for the letter and number copying sentence respectively. The generated ratios, however, did not have high 
test-retest reliability, nor did they correlate well with academic performance. 
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Abstract 
Normative data reported for the Wold Sentence Copying Test (WSCT) have 
questionable validity, according to Kurt Oland and Kyle Kenison.1 This project was 
designed to expand upon the data reported by Oland and Kenison, as well as explore 
new areas. The new areas explored included correlating copying performance with 
academic performance as measured by the California Test of Basic Skills (CTBS); 
determining test-retest reliability; and generating ratios of copying speed of letters vs. 
numbers and ratios of number of head movements needed to copy letters vs. numbers. 
The test was normed for both copying speed and number of head and/or eye 
movements made during the copying task for grades two through six. Results were 
compared to those reported by Wold, and Kenison and Oland. Similar to Oland and 
Kenison, a parallel test was administered which substituted numbers for letters and 
generated normative data for copying speed and head/eye movements. Ratios were 
calculated comparing letter to number copying speed, as well as head/eye movements 
made to copy letters vs. numbers. This was done to take into account difficulties with 
fine motor and ocular motor skills and tease out short-term memory or visual memory 
factors. 
Normative data in this study were roughly comparable to those published by 
Oland and Kenison, but differed significantly from those published by Wold. CTBS 
national percentile scores in reading and math showed a low to moderate correlation 
to copying performance for grade six, but for grade three, a slightly higher correlation. 
Test reliability as shown by retest gave correlation coefficients of 0.91 and 0.94 for 
letter and number copying speed respectively, and 0.90 and 0.93 for the number of 
head/eye movements for the letter and number copying sentence respectively. The 
generated ratios, however, did not have high test-retest reliability, nor did they 
correlate well with academic performance. 
Introduction 
Dr. G. N. Getman spoke of the reading task as "the ultimate of visual tasks", and 
handwriting as Nthe ultimate visually-steered task." He felt that thousands of children 
were coming to the classrooms without the skills they needed to meet the challenges 
that were demanded in undertaking the reading task.2 It is not suprising then that 
many parents and teachers seek help from optometrists when young children 
demonstrate poor copying skills. It is then the optometrist's job to uncover the potential 
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problem(s) that may be causing the child to manifest poor copying skills. There are 
many considerations that must be addressed to determine whether the child does, in 
fact, have a visually-related problem. Is copying speed normal for age, and if not, 
why? Is vision a factor--do(es) accommodation, convergence, refractive error, or 
visual-motor skills contribute to the problem? Does the individual use an excessive 
number of head and/or eye movements to gather the visual information? Is there 
sufficient fine motor dexterity to perform handwriting? 
The WSCT has been one tool used to gather information concerning a few of 
these areas. The WSCT is a frequently administered clinical test for assessing a 
child's copying skills. (See Appendix A) The test has both quantitative and qualitative 
aspects and many clinicians rely upon the qualitative aspects to assess the quality of 
handwriting. Did the child: copy uphill or downhill; copy between the lines; use 
correct spacing between letters and words; copy consistently or did performance 
deteriorate over time? Recently, the accuracy of the norms were challenged by Oland 
and Kenison who had serious concerns about their validity. They contacted the test's 
originator, Dr. Wold, and discovered that the norms for the test were simply borrowed 
from a similar test, the Ayres Measuring Scale for Handwriting (AMSH). There are 
many differences between the tests which brings about the question as to whether the 
norms from this test can simply be transferred to the Wold. 
First published in 1912 by Leonard P. Ayers, the AMSH was based on a study 
of 1,578 handwriting samples from children in the upper elementary grades of 40 
school systems in 38 states. According to Worth J. Osburn, the AMSH was used to 
assess the legibility of students' handwriting, based upon the assumption that writing 
is best when it can be most easily read. Since the aim was to construct an accurate 
measuring instrument, special care was exercised in controlling such factors as 
spelling, memorization of content, excessive motivation of the pupils, practice effect on 
the readers, and type of writing style. 3 
Handwriting legibility for the AMSH was determined by comparing each 
subject's handwriting to a scale and grading it. The scale contained quality levels of 
handwriting graded from 20 to 90, 20 representing the poorest. Within each grade, 
three specimens of writing were given--vertical, medium slant, and full slant. The 
student's handwriting was graded by sliding it along the scale until a template of 
corresponding quality was found. 4 
There were two versions of the AMSH: the original, also called the Three Slant 
Version; and the revised version, the Gettysburg Edition. According to Frederick Breed 
and Vernon Culp, Ayres prepared his handwriting copy in the original version from 
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selected portions of the "Legend of Sleepy Hollow" and "Rip Van Winkle." This 
material was arranged in "some thirty" different nonsense or meaningless orders so 
that the "readers" for legibility might not be aided by a repeated sequence of words. 
Ayres did not publish comprehensive lists of the words and phrases from which he 
constructed his copies. An example of the copy he used for the original test is as 
follows: 
lchabod prided himself upon his dancing as much as upon his vocal powers. Not a limb, 
not a fibre about hero the himself vegetation families same the upon eye his of scenes inhabitants 
of the valley and fiction becoming awe inspired that lchabod jogged away at the stranger's 
appearance surprised not been home we had of country cheer guests the of bashful square built 
passed by with flourish Daughters there with romped his by called city and rider forward pears and 
peaches and beef smoked by tune psalm of the pedagogue affrighted hair in devil lurking puny 
mere your country cheer good at the flourish but no traces of upon eye enterprise same the do to 
gesture his best country the in into spirit own his of so left more little was there has destate his 
through that The appearance of Rip ever with delight passed by the find still not should labor 
profitable kinds it should parlor painting the and felt proud judge may we if day him in rusty fowling 
piece. 
The Gettysburg Edition simply required students to copy the Gettysburg Address. 
Since most students were likely to know this piece by heart, provisions were made for 
the measurement of rate of reading.5 Although the two versions differed significantly 
in content, their focus was the same: to assess handwriting legibility, not necessarily 
handwriting speed. In fact, from the sketchy second-hand descriptions of the 
instructions sets of both versions, the children were encouraged not to copy 
excessively fast or neatly, but to copy as they normally would. 
Besides content, the two versions differed in other respects. In the original, the 
students copied from text on unruled paper for exactly ten minutes. In the revised 
version, students copied from the chalkboard onto lined paper for exactly two 
minutes. 6 However, both versions appeared to have evaluated handwriting legibility 
using the same method. It is uncertain from which version of the AMSH the Wold 
Sentence Copying Test speed norms were borrowed. 
The Wold Sentence Copying Test is much shorter than either version of the 
AMSH. The WSCT consists of 29 words totaling 108 letters with a visual acuity 
demand of 20/120. The Wold sentence is grammatically correct, but very 
unpredictable in its flow, which makes it difficult to memorize, unlike the Gettysburg 
Edition of the Ayres Handwriting Scale. 
Are the WSCT or the Ayers tests reliable? A test that doesn't give the same 
measure twice is of little value. We were unable to find reliability data for either test 
concerning speed norms. However, according to Breed and Culp, the original version 
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of the Ayres scale had poor reliability as a legibility scale (correlation coefficient .30 to 
.38). They felt that is measured form rather than legibility. 
Kenison and Oland found that the reading level demand for the sentence is 
equivalent to grade eight, as determined by the Fry reading test. We were concerned 
that elementary students would be copying material far above their reading level. 
However, when utilizing a Fry reading list, nearly every word used in the Wold 
sentence had a reading demand level of either grade one or two. 7 
Richard and JoAnne Vacca explain that two variables are used to predict the 
difficulty of reading material: sentence length and word length. 8 Sentence length is 
determined by the total number of sentences in a sample passage. Word length is 
determined by the total number of syllables in the passage. To determine readability, 
three sample passages are randomly selected and 100 words are counted in each 
passage, starting with the beginning of a sentence. The number of sentences 
contained in the hundred words is counted, and the length of the last sentence is 
estimated to the nearest tenth. The total number of syllables in the 100 word passage 
is then counted. Last, the average sentence length and the average number of 
syllables are plotted. When these two functions are graphed the area plotted where 
the two lines intersect will determine the approximate grade level.3 The difficulty in 
using this method of determining grade level for the WSCT is that the Wold is not a 
long passage but consists of a single sentence, and therefore must be repeated 
approximately 3.5 times to reach 1 00 words. According to the Fry graph, it is the 
length of the sentence and not its content which increases the grade level demand to 
grade eight with the Wold. 
The main purpose of Kenison and Oland's research was to generate 
quantitative norms for the WSCT for copying speed and the number of head and/or 
eye movements needed to complete the copying task. This would hopefully make the 
WSCT a more comprehensive and better test. They felt that their research laid a good 
foundation for further investigation. They suggested incorporating a larger, more 
demographically and chronologically diverse population than that which comprised 
their subject pool. 
The main goal for this project was to further investigate Kenison and Oland's 
results and determine repeatability of their normative data (given their small sample 
size) and to compare our data to those reported by Oland and Kenison and by Wold. 
We felt that by obtaining a larger subject pool in each grade, the norms would be more 
useful. Other goals included: (1) Repeat a parallel test that substituted numbers for 
letters, and compare copying speed for numbers vs. letters. {2) Repeat normative 
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data on the number of head/eye movements made while copying both letters and 
numbers. (3) Generate a ratio for each grade of the speed of copying the letter 
sentence vs. the number sentence and also a ratio of the number of head and/or eye 
movements for the letter sentence vs. the number sentence. (4) Investigate whether a 
child's copying speed and number of head/eye movements may be related to school 
performance as determined by scores on the California Test of Basic Skills. 
(6) Determine test repeatability by retesting a sample of the subject pool. 
As we continued norming the test, we decided to look at more than copying 
speed and to investigate other possible variables contributing to the task of copying. 
-How much is copying skill related to language fluency? 
-What part does language "chunking" play in copying skills? 
-How is copying speed related to visual or auditory memory? 
-Does copying speed correlate with academic performance in 
reading vocabulary, reading comprehension, and math? 
We hypothesized that children who have better language fluency would be 
faster at copying and make fewer head and/or eye movements, especially when 
copying the letter sentence. We expected chunking ability to be apparent with the 
letter sentence, and thus result in fewer head and/or eye movements and faster 
copying speed than in the copying of the number sentence. We felt that it would be 
easier to convert the letter sentence into auditory memory than the number sentence, 
thus facilitating chunking of visual information. We expected that children who scored 
higher on language or reading tests would perform better on the letter sentence, but 
expected no correlation between performance on the number sentence and scores on 
the math tests. 
Auditory memory is thought to be one of the key factors in helping retention of 
visual information long enough to be copied onto paper. We feel that language 
chunking ability is tied to short-term memory and may be associated to one aspect of 
short-term memory--auditory memory. According to Keith Rayner, visual memory, or 
iconic memory, is very transient. 9 Considerable information from this register is lost 
before it can be transferred into short-term memory due to the slow read-out rate 
(verbalizing). Short-term memory has limited capacity, about seven, plus or minus two 
items. He suggests that we can enchance the limited capacity of short-term memory 
with various types of chunking strategies. For example, if the number 967835241 is 
presented orally and each individual digit is treated as an item, it is difficult to recall all 
of the numbers in the same order. It is easier to recall the number with improved 
accuracy if it is treated as three numbers (967-835-241 ). Another way to deal with the 
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capacity limitation of short-term memory is through a process called rehearsal. When 
one looks up a telephone number in a phone book the number is repeated over and 
over so that it is not forgotten. In the past short-term memory was thought to be 
exclusively an acoustic store or register. Put another way, visual information coming in 
the visual modality was assumed to be recoded into acoustic or auditory information, 
and there are claims that there are visual and semantic codes in short-term memory. 
The semantic codes turn out to be particularly important for understanding the role of 
sub vocal or inner speech during reading. Difficulties with this aspect of short-term 
memory may help explain why some children have difficulties transferring visual 
information to written information. 
Methods 
The subject pool was obtained through returned informed consent forms given 
to the parents of students in a small farming community in Mayville-Portland, North 
Dakota, northwest of Fargo, North Dakota. (See Appendix C) Informed consent forms 
were circulated to the parents with a request that the form be returned after being 
signed by the parent or guardian. Consent gave the examiner permission to include 
the student in the study and also permitted the examiner to gain access to the 
student's most recent California Test of Basic Skills scores. The form also included an 
area to sign if they did not wish to allow their consent. This method of obtaining a 
study sample resulted in the following groups: 22 second graders; 30 third graders; 22 
fourth graders; 24 fifth graders; and 24 sixth graders. All of our subjects were from 
Peter Boe Jr. Elementary School and Mayville-Portland-Clifford-Galesburg Middle 
School, both in Mayville, North Dakota. 
To simulate copying from a chalkboard, the sentence was placed eye level on 
an easel 40 em from the child. The child then copied the sentence from the easel to 
lined paper in the child's lap. For support, a lap desk was used. The examiner sat 
perpendicular to the student and the easel so that she could easily count the number 
of head and/or eye movements made by the subject. The head/eye-movements that 
she counted consisted of the vertical movements made from the easel 
to the paper. She made no differential between head and eye-movements. Each 
subject was instructed from the following standardized set of instructions to print the 
sentence as quickly and as accurately as possible. 
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"I'm going to give you a sentence to copy. Print it as accurately and as quickly as you can. 
I will be measuring how long it takes you to finish. If you make a mistake, don't erase it, cross it out and 
continue on. You may begin when I say. Do you understand? Ready? Go." 
The time it took the child to complete the sentence was measured and the 
number of head and/or eye-movements made by the child were count~d. Letters per 
minute copied was calculated from the amount of time it took to complete the test. 
The children also copied the sentence of numbers under the same conditions 
described above, only this time they were given the following instruction set: 
"I'm going to give you a sentence of numbers to copy. Print it as accurately and as quickly as you 
can. I will be measuring how long it takes you to finish. If you make a mistake, don~ erase it, cross it out 
and continue on. You may begin when I say. Do you understand? Ready? Go." 
To randomize the order of the testing sequence, the examiner alternated with 
each child which test was administered first. If the first child was given the number 
sentence first, the second child was given the letter sentence first. 
Our results do not reflect adjustments for copying errors (i.e. spelling and 
punctuation); however, we did make adjustments for additions and omissions when 
calculating copying speeds. This was easily done by asking the child in the instruction 
set to simply cross out any mistakes they made and continue on. Total time was then 
calculated by the following formula: 
Adjusted Time= [108/108 +total additions- total omissions] X raw time (sec.) 
Although the instruction set specifically told the children to print the sentence, 
we did not make any type of adjustment for those who utilized the cursive style of 
writing while copying the sentence. It should be noted that the same letter and number 
sentence was used for this study as that used by Oland and Kenison. A change was 
made in the presentation of the number sentence in that the same numbers were 
used, but the letters were hand printed instead of typed font. (See Appendix A) 
Results 
Table 1: Results for Letter Copying Speed and Head /Eye-Movements 
The following table illustrates our results for the mean letter copying speed, 
mean total copying errors, and the mean number of head and eye movements used 
while copying the letter sentence for grades 2-6. 
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Table 1 
Letter Copying Speed Adj. Head/Eye 
Time (Sec.) Movements 
Grade N Mean Std. Dev. Tot. Err. Mean Std. Dev. 
2 22 179.4 39.6 2.8 35.0 11.9 
3 30 135.5 33.6 2.8 25.2 . 10.3 
4 22 101.6 19.7 2.7 18.2 7.4 
5 24 86.6 15.4 2.1 20.2 8.1 
6 24 72.1 15.4 1.7 19.3 8.1 
Table 2: Results for Number Copying Speed and Head/Eye Movements 
The following table illustrates our results for the mean number copying speed, 
mean copying errors, and the mean number of head and eye movements used while 
copying the number sentence for grades 2-6. 
Table 2 
Number Copying Speed Head/Eye 
Adj. Time (Sec.) Movements 
Grade N Mean Std. Dev. Tot. Err. Mean Std. Dev. 
2 22 269.6 69.2 6.1 58.0 16.6 
3 30 181.3 40.1 6.0 45.4 10.3 
4 22 130.6 29.1 2.9 36.8 5.7 
5 24 116.6 21.1 1.6 42.0 9.4 
6 24 91.1 22.0 1.4 32.6 10.3 
Table 3: Comparison of Letter Copying Speed Between Grades 
In comparing grade level to copying speed (total adjusted time), the overall 
data indicate a significant difference (p = .0001 ). When comparing grade to grade, 
the Scheffe F-test shows significant differences for grades two vs. three, four, five, and 
six; three vs. four, five, and six; and four vs. six. 
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Table 3 
Comparison Mean Difference Scheffe F-test 
Two vs. three 43.8 8.4* 
Two vs. four 77.7 23.0* 
Two vs. five 92.7 34.1* 
Two vs. six 107.3 45.6* 
Three vs. four 33.9 5.1* 
Three vs. five 48.9 11.0* 
Three vs. six 63.4 18.5* 
Four vs. five 15.0 0.9 
Four vs. six 29.5 3.4* 
Five vs. six 14.5 0.9 
*Significance at 90% 
Table 4: Comparison of Number Copying Speed Between Grades 
There were significant differences between grade levels in copying speed 
(adjusted time) where p = .0001. When comparing grade to grade, the Scheffe F-test 
shows significant differences for grades two vs. three, four, five, and six; three vs. four, 
five, and six; and grade four vs. six. 
Table 4 
Comparison Mean Difference Scheffe F-test 
Two vs. three 88.3 15.5* 
Two vs. four 139.0 33.3* 
Two vs. five 153.0 42.1* 
Two vs. six 178.5 57.3* 
Three vs. four 50.6 5.1* 
Three vs. five 64.7 8.7* 
Three vs. six 90.1 17.0* 
Four vs. five 14.0 0.3 
Four vs. six 39.5 2.8* 
Five vs. six 25.5 1.2 
*Significance at 90% 
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Table 5: Comparison of Head/Eye Movements Between Grades While 
Copying Letters 
Significant differences in number of head and/or eye movements for copying 
letters were found (p = .0001 ). The Scheffe F-test showed significant differences in 
grade two vs. three, four, five, and six. 
Table 5 
Comparison Mean Difference Scheffe F-test 
Two vs. three 9.8 3.5* 
Two vs. four 16.8 8.9* 
Two vs. five 14.8 7.2* 
Two vs. six 15.7 8.0* 
Three vs. four 7.0 1.8 
Three vs. five 5.0 0.9 
Three vs. six 5.9 1.3 
Four vs. five -2.0 0.1 
Four vs. six -1.2 0.04 
Five vs. six 0.9 0.03 
*Significance at 90% 
Table 6: Comparison of Head/Eye Movements Between Grades While 
Copying Numbers 
There were significant differences in head and/or eye movements while copying 
numbers (p = .0001 ). The Scheffe F-test shows significant differences in grade two vs. 
three, four, five, and six; grade three vs. six; and grade five vs. six. 
Table 6 
Comparison Mean Difference Scheffe F-test 
Two vs. three 12.6 4.1* 
Two vs. four 21.1 10.2* 
Two vs. five 16.0 6.1* 
Two vs. six 25.4 15.3* 
Three vs. four 8.6 1.9 
Three vs. five 3.4 0.3 
Three vs. six 12.8 4.5* 
Four vs. five -5.2 0.6 
Four vs. six 4.2 0.4 
Five vs. six 9.4 2.2* 
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Table 7: Ratio of Adjusted Time Copying Letters vs. Adjusted Time 
Copying Numbers 
A ratio was generated for mean adjusted time for copying letters vs. the mean 
adjusted time for copying numbers. 
Table 7 
Grade Mean Std. Dev. 
Two 0.68 0.16 
Three 0.76 0.13 
Four 0.80 0.14 
Five 0.75 0.10 
Six 0.81 0.11 
The only significant difference between grades on time ratio of letters vs. letters 
was grade two vs. six (p = .0212). 
Table 8: Ratio of Number of Head/Eye Movements of Letters vs. Numbers 
A ratio was generated for the mean number of head/eye movements to copy the 
letter sentence vs. the number sentence. 
Table 8 
Grade Mean Std. Dev. 
Two 0.63 0.22 
Three 0.55 0.21 
Four 0.49 0.18 
Five 0.48 0.18 
Six . 0.62 0.22 
There was no significant difference in the ratio when comparing it between 
grades (p = .0433). 
1 1 
Table 9: Comparison of Findings With Wold. and Oland and Kenison 
Table 9 
Grade Letters/ Numbers/ Head/Eye Head/Eye 
Minute -Minute Movements: Movements: 
Letters Numbers 
Ayers Oland/ Eliaso Oland/ Eli a so Oland Eliaso Oland/ Eliaso 
I Kenis n Ken is n I n Ken is n 
Wold on on Ken is on 
on 
2 39.7 38.3 25.4 35.0 58 
3 42.0 49.2 51.2 36.4 36.9 28.3 25.2 44.9 45.4 
4 45.8 53.3 66.0 41.3 52.4 27.5 18.2 41.9 36.9 
5 50.5 71.0 77.1 56.5 57.6 20.4 20.2 36.0 42.0 
6 54.5 77.8 94.3 61.7 75.6 18.6 19.3 36.3 32.6 
7 58.9 
8 62.8 
Table 10.1 and 10.2: Correlation of the Copying Task to CTBS Scores 
Scores from the California Test of Basic Skills (CTBS) were obtained for 
subjects in grade six and three. It should be noted that the copying test was 
administered to grade six the same day as the CTBS and within a month of the 
administration of the CTBS for grade three. 
Table 10.1 
Grade 3 Adj. Adj. Head Head Trne Head Total Total Read. Read. Total Total Trne Tme Move. Move. Ratio Move. Error Error Voc. Corrp Read. lang. 
(L) (N) Jl-) _lN)_ Ratio (LJ (N) 
Adjusted Time L) 1 
Adjusted Time Nl .69 1 
Head Move. (L .29 -.07 1 
Head Move. (N .26 .24 .52 1 
Time Ratio .33 -.44 .42 -.01 1 
Head Move. Ratio .09 -.26 .81 -.05 .45 1 
Total Error (L) -.33 -.35 -.26 -.28 .07 ·.15 1 
T ota.l Error (N) -.10 .06 .21 -.28 -.22 .51 -.07 1 
Reading Vocab. -.21 -.30 -.54 -.38 .13 -.36 .16 -.24 1 
Readng Comp. -.24 -.32 -.36 -.27 .11 -.22 .25 -.21 .75 1 
Total Reading -.24 -.35 -.47 -.34 .14 -.31 .22 -.25 .93 .94 1 
Total Language -.38 -.27 -.46 -.21 -.1€i -.39 .09 -.17 .64 .75 .75 1 
Total Math -.31 -.34 -.41 -.35 .07 -.29 .32 -.19 .54 .65 .64 .70 
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Total 
Math 
1 
Table 10.2 
Grade 6 Adj. Adj. Head Head Tme Head Total Total Read. Read. Total Total Total Tme Tme Move. Move. Ratio Move. Error Error Voc. Corll> Read. Lang. Math (L) (N) (L) (N) Ratio (L) (N) 
Adjusted Time L) 1 
Adjusted Time N) .88 1 
Head Move. (L .11 .06 1 
Head Move. (N .31 .32 .75 1 
Time Ratio .20 -.28 0 -.12 1 
Head Move. Ratio -.27 -.39 .31 -.34 .24 1 
Total Error (L) .30 .36 ·.05 -.25 -.12 .13 1 
Total Error(N) .31 .35 .22 .12 -.07 .01 .55 1 
Reading Vocab. .12 .09 -.43 -.35 .08 ·.12 .18 .12 1 
Readng Comp. .05 .05 -.19 -.33 -.04 -.21 .21 .04 .78 1 
T otaJ Reading .08 .07 -.34 -.36 .01 ·.03 .20 .08 .96 .93 1 
Total Language -.04 -.01 -.30 -.37 -.10 .13 .13 -.01 .81 .83 .87 1 
Total Math .07 -.02 -.13 .01 .21 -.14 ·.11 .27 .63 .45 .59 .50 1 
Discussion 
We believe that this study, as well as the study by Oland and Ken ison, indicate 
lack of validity of the norms used by Wold in the design of the Wold Sentence Copying 
Test. We believe our norms are more useful for identifying truly inadequate copying 
speed. The high test-retest corre.lation coefficient suggests that the results obtained 
with this test are very repeatable, at least with the sixth graders that were retested. 
Modifications made to the test after Wold allow us to look at the number of head or eye 
movements needed to perform the copying test. The test in its revised state may prove 
to be a useful screening test for educators and optometrists, by alerting them when a 
child makes an excessive number of head and/or eye movements or if the child 
performs the test much slower than his or her peers. If the child performs poorly, 
secondary tests may be necessary to determine the cause. When a child copies with 
an excessive number of head or eye movements, this may indicate possible problems 
with gathering visual information. Given the moderate correlation to reading scores on 
the CTBS, this may indicate difficulties in the areas of language chunking, visual 
memory or other unknown factors. When a child has many head movements during 
the copying task, this should alert the optometrist to investigate further, as this may 
signify the presence of a language or language processing problem. 
It is our view that the number of head movements made while copying letters 
represents an indirect measure of language chunking ability and perhaps short-term 
memory. We feel the number of head movements made while copying numbers 
represents an indirect measure of short-term memory only. Therefore, making a ratio 
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of head movements of copying letters vs. numbers should parcel out the short-term 
memory and tease out language chunking ability while copying. 
We feel that copying speed for copying letters represents an indirect measure of 
language chunking ability, visual memory, and fine motor skills, whereas copying 
speed for numbers represents an indirect measure of visual memory and fine motor 
skills. Therefore, making a ratio of copying speed of letters vs. numbe_rs should parcel 
out fine motor skills and short-term memory and tease out language chunking ability 
while copying. If both conditions are true, language chunking ability should be in 
common with both ratios. 
The correlation between head movements for copying letters and academic 
performance is higher than the correlation of head movements for numbers vs. 
academic performance (see table 10.1 and 1 0.2). The assumption is that head 
movements for letter copying is an indirect measure of language chunking ability 
and/or measure of visual (short-term memory). We would expect language chunking 
ability to be correlated with academic performance that is related to language. 
Conversely, head movements made while copying numbers should not be an indirect 
measure of language chunking ability, but more a measure of visual memory (or short-
term memory). 
It is our opinion that auditory memory plays a role in the retention of visual 
information. We feel that it is easier to retain visual information in which letters 
compose words than it is in which digits compose numbers. This would help explain 
the increased number of head movements needed, and the increased time needed to 
copy the number sentence vs. the letter sentence. 
This investigation into the Wold Sentence Copying Test has pointed out a few 
very important aspects of psychological testing that must be evaluated each time a test 
is chosen. We should not simply accept the norms of the tests in our test battery 
without first considering validity. Is the test we are utilizing actually measuring what we 
want it to measure and is it the best test to obtain this information? Lastly, and possibly 
most importantly, we must begin to look at the acquisition of information from 
psychological testing as yielding more than just a number, but also yielding 
information on how the individual functions during the task. For example, behaviors 
manifest during the test may reveal more valuable information than the final numerical 
result. Refining current psychological tests is important for the development of more 
powerful and valid future tests. 
Further research on the Wold-Pacific Copying Test may be useful. For example, 
it may be beneficial to repeat the study under conditions in which the child copies 
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information from a chalkboard instead of from an easel. In our study, the children 
copied from an easel to paper on a lap desk, (both of which were placed 
approximately 40 em from the child). By doing this, we maintained a relatively 
constant accommodative demand. By copying from the chalkboard, this variable 
would be reintroduced. It would also be beneficial to determine if the test has 
repeatable results when readministered to students in the lower elementary grades. 
From the insights obtained from this study, we feel that it would be beneficial to 
look further into the role of visual and auditory memory as they relate to reading and 
language problems. It would also be beneficial to evaluate test performance on 
children with identified reading and language deficits to compare their performance to 
that of other children who do not have these deficits. 
15 
References 
1. Oland, C, Kenison, K. Norming the Wold Sentence Copying Test . Senior 
Optometry Thesis. Pacific University Library, Forest Grove, OR, 1993. 
2. Getman, GN. "Assuring a Child a Future", Lecture at the American Optometric 
Student Association Congress, January 28, 1983, Portland, OR. 
3. Buros Mental Measurement Yearbook, fourth edition, 1943, reference 475, by 
Worth J. Osburn. 
4. King I, Johnson H. The writing abilities of the elementary and grammar school 
pupils of a city school system measured by the Ayres Scale. The Journal of 
Educational Psychology 1912 Nov; (3): 514-520. 
5. Breed FS, Culp V. An application and critique of the Ayres Handwriting Scale. 
School and Society, 1915 Oct; (44): 639-647. 
6. Noll, VH. Introduction to Educational Measurement. Boston: Houghton Mifflin 
Co., 1957. 
7. Fry, EB. Reading Instruction for Classroom and Clinic. New York: McGraw-Hill 
Book Company, 1972. 
8. Vacca RT, and Vacca JL. Content Area Reading. Little, Brown and Company: 
Boston, MA, Second Edition, 1986. 
9. Rayner K, Pollatsek A. The Psychology of Reading. Prentice Hall: Englewood Cliffs, 
New Jersey, 1989 .. 
16 
Appendix A 
Wold Sentence 
Copying Test 
Fou.r men and a. jol~ boy ca.me ou.± 
of the bla.ck abd piek bou.se q.uickl~ !o 
see !he brighf violet sun, bu.+ +he ·· sun 
\aAS hidden behird o. cloud. 
VTS 33.497, pg. 1 
Fou.r men and a. jol~ bo!f ca.me ou.+ 
of ±he bla.ck ahd pihk hau.se qu.ickly -b 
see ±he br i 9 h± vi ole± sun, bu.± the sun 
\o.O.S bidden bebird a. cloud. 
oq1s oll-s 731 7 540iio 083 as3o sas 
85a <filfl s-~J3at 38oolo 7LfO. 971 ~8 131 
• 
'-'05 R359w3 to&soto s saso8. 
Appendix 8 
Subj. 009 Age. Grade FJr.n lot lol. Adj.Tima.: Let.IMI111<. Raw nme: Haa.M:ye lcl. No. Raw Time: Aelj. Time; flloJMI!l. nme Ailllio Hood Move.· Head Mo'ia, Tolal Err.: Tela' Err .. 
i N·o. (mo.) T!!I:SI Ctlp\etl L&ttors leiter$ M'ove.: lnt. Copied ~l:ll'dler5 Numbors laLrNo. Nurn!;Jers Rallo; Le~hlo . Lettar.s NumbeJ.s 
201 2!24/86 ll'7 2-Jl. N 1 09 176 37 l7ii -« 100 221 Z19 ~o 0 .. 111 62 0,71 0 0 
20:2 7119/86 ·92 2.8 W 1'02 196 31 1115 -47 114 260 ~•Uli 28 0.18 7'8 0.6 6 7 
2:00 111i!J86 99 2.8. N 109 ~ 70 95 94 109 171 11S 37 0.5.1 .tiS D,74 1 1 
204 !:ll29i'S6 aa 2.6 w 101! 222 29 222 :w 100 sn 3126 ;g. o.eu 58 o.59 o 7 
205 2119186 97 2.8 N 112 13:1 51 1311 M 1 05 2:W ~ 1 2-6 0.55 66 0,53 5 9 
206 6,1111/aS 105 2.11 W 11'0 165 40 1159 26 1'00 235 2:33 21l· 0.71 59 O.M 2 3 
201 2111/86 97 U N 110 153. 43 166 ~~~ 109 225 22.S 29 •CI,S9 6~ •!UJ 11 1 
~ 9124iil6 ·oo 2.11 w 106 191 :w 1 g.1 2·1 100 ~115 2e2 23 o.so :11 osr 1 2 
209 "/lll/65 103 2,6 N H 1 185 36 190 1 5 117 255 235 30 OJ!9 41 0.32 1 1 3 
210 7/'llt&> 9:2 a. a w 1 n 139 48. 143 18 1n!l 2!5 2112 23 o.49 ~ 0.43 3 7 
211 ~212b1&5 99 2..8 N tOll 161' 40 1!11 31 100 211 215 :lO 0.75 >49 0."63 0 .4 
2t2 2J2}ff6 97 2,11 w 103 200 3\ 191 -40 108 290 290 22 0.&9 54 0 ,74 7 8 
214 2f3ltl.6 rt7 2..11 W 102 213 29 201 53 lOS 202 202 32 US 1)'2. 1.02 I! 1 
2:15 11131115 100 2.8 IN 109 200 33 20:1! 39 f11 271 2M 2S 0.76 >1 B 0.111 2 0 
2.1& tifi2/8Q 93 2..!1 W 101'1 21'~ :14 275 31 109 27S· ::172 ~· 1.1;11 40 0,78 4 1 
n1 6l2!'!l:!i 103 u w n2 218· ~1 2~ 50 100 3.46 34& 19 o .• sJ fi!3 , o.94 o o 
218 et23.f&S 103 2..8 1\1 108. 14D 46 140 S3 108 :1.60 !100 118 O~!l 1 101 0.~ 1 4 
2J9 .t/13186 gs 2.e. w 112 195- 311 20;1 42 e2 22-t .2..~ 17 0.66 :m 1.00 6 4 1 
220 311 !iJ8.6 oo ·u. N 1m; fG~ ~7 1 fli4 211. 100 zsa :200 2!l 11..5~ f.is o.aG 1 1 
2ZI Olfil'85 100 2.8 W Ul9 204 32 200 3r1 110 S02 49J "113 0 ,41 S5 0.33 3 8 
222 4"8185 1•01 ~Ji N 108 192' .:)4 19.2 <42 10& 251. 251 2fi 0.7il 5ol 0.76 0 2 
22a &418& 1M .u w 10s ,24 ~ 12-11 --~4 _ 111 201 1!11 37 L______o~ 47j o.s 1 o B 
Subject Pool - Grade 2 
Sub]. DOB Age ! Grade First Tot. Let Adj. Time: Let.!Min. Raw Time: Head/Eye Tot. No. Raw Time: Adj. Time: No.!Min. Time Ratio Head Move.: Head Move. Total Err.: Total Err.: Reading Reading Total Total Total 
No. (mo.) Test Copied Letters Letters Move.: Let. Copied Numbers Numbers Let./No. Numbers Ratio: Let./No. Letters Numbers Vocab. Comp. Reading Lang. Math 
301 9/18/84 114 3.8 N 108 104 62 104 25 106 167 170 37 0.61 53 0.47 0 5 63 76 71 87 85 
302 10/31/84 td 3.8 w 107 204 31 202 17 72 152 228 19 0.89 32 0.53 1 36 • . . . . 
303 12116/84 111 3.8 N 107 97 66 96 23 110 144 141 47 0.69 44 0.52 1 2 42 54 49 70 55 
304 2121/85 109 3.8 w 107 104 62 103 7 108 201 201 32 0.52 32 0.22 11 10 49 56 53 69 87 
305 11/11/84 112 3.8 N 109 138 47 139 37 113 228 218 31 0.63 78 0.47 2 5 23 48 35 56 51 
306 8/10/84 115 3.8 w 108 187 35 187 10 109 259 257 25 0.73 34 0.29 1 1 64 62 63 64 67 
307 11/19/84 112 3.8 N 111 97 69 100 18 108 108 108 60 0.9 35 0.51 8 0 76 74 77 65 84 
308 212185 109 3.8 w 116 132 53 142 19 108 154 154 42 0.86 42 0.45 10 0 65 79 74 68 71 
309 12129/84 111 3.8 N 109 117 56 118 25 105 128 132 48 0.89 40 0.63 1 3 62 62 62 62 75 
310 10/23/84 113 3.8 w 100 109 55 101 29 109 118 117 56 0.93 34 0.85 8 1 60 60 60 50 62 
311 10/24/84 113 3.8 N 116 125 56 134 23 110 159 156 42 0.8 48 0.48 8 2 781 88 86 84 99 
312 8/15/85 103 3.8 w 108 132 49 132 23 78 144 199 24 0.66 29 0.79 0 31 53 58 56 57 63 
313 6/12185 105 3.8 N 108 153 42 153 37 109 163 162 40 0.95 47 0.79 0 1 64 84 77 77 82 
314 9/23/84 114 3.8 N 108 120 54 120 21 112 205 198 34 0.61 57 0.37 0 4 64 58 61 65 50 
315 4/17/84 119 3.8 w 108 209 31 209 44 108 249 249 26 0.84 49 0.9 0 0. . . . . 
316 7/12184 116 3.8 w 108 120 54 120 20 110 187 184 36 0.65 38 0.53 0 2 74 68 72 86 79 
317 9/28/84 114 3.8 N 107 97 66 96 20 116 128 119 58 0.81 51 0.39 1 8 80 61 71 66 74 
318 1115/85 110 3.8 w 111 190 35 195 46 108 202 202 32 0.94 67 0.69 3 0 51 48 50 34 48 
319 7/15/85 104 3.8 N 108 137 47 137 11 108 187 187 35 0.73 41 0.27 0 0 73 67 71 77 79 
320 11/24/84 112 3.8 w 108 122 53 122 40 102 131 139 44 0.88 49 0.82 0 6 50 55 53 68 72 
321 711/85 104 3.8 N 110 165 40 168 25 110 205 201 33 0.82 48 0.52 2 2 78 83 83 88 70 
322 11/6/84 112 3.8 w 114 97 71 102 20 108 143 143 45 0.68 44 0.45 6 0 79 69 75 83 62 
323 3/29/85 108 3.8 N 109 169 39 171 21 112 263 254 26 0.67 50 0.42 1 4 61 47 53 44 50 
324 7/6/85 104 3.8 N 109 173 38 175 35 111 218 212 31 0.82 53 0.66 1 3 32 31 31 30 60 
325 4/30/85 106 3.8 N 107 125 51 124 8 108 171 171 38 0.73 41 0.2 5 0 76 79 79 70 70 
326 3/24/85 108 3.8 w 108 163 40 163 28 112 214 206 33 0.79 45 0.62 1 10 65 67 66 69 74 
327 4/2184 107 3.8 w 119 101 71 111 20 108 210 210 31 0.48 49 0.41 1 0 61 70 66 56 64 
328 11/26/84 112 3.8 N 108 154 42 154 35 107 189 191 34 0.81 47 0.74 0 1 43 55 49 27 44 
329 1/25/85 110 3.8 w 112 109 62 113 29 112 169 163 41 0.67 49 0.59 7 4 56 61 59 63 7E 
330 4/7/85 107 3.8 w 112 116 58 120 40 71 109 166 26 0.7 37 1.08 4 39 49 57 53 48 4S 
Subject Pool - Grade 3 
Subj. DOB Age Grade irst Tot. Let. AdJ. lime: Lei./Min. Raw ltme: HeaOJt:ye lot. No. Haw ltme: Adj. lime: No./Min. Time Ratio Head Move.: Head Move. Tolal Err.: Total Err. 
No. l(mo.) Test Cop tea Letters Letters Move.: Let. Gopted Numbers Numbers Lei./No. Numbers I Ratio: Let./No. Letters 1 Numbers 
401 3118/84 120 4.8 w 86 112 46 89 11 109 162 161 41 0.7 32 0.34 23 1 
402 1/13/84 122 4.8 N 108 76 85 76 10 108 137 137 47 0.55 31 0.32 1 0 
403 ;l/16/83 132 4.8 w 108 98 66 98 20 108 86 86 75 1.14 25 0.8 0 1 
404 6!17/84 117 4.8 N 109 130 50 131 8 109 148 147 44 0.89 30 0.27 1 1 
405 1/31!84 122 .4.8 w 108 106 61 106 20 108 133 133 49 0.8 44 0.45 0 0 
406 3/2184 120 4.8 N 108 66 98 66 13 108 97 97 67 0.68 39 0.33 0 0 
407 3/2/84 120 4.8 w 108 74 88 74 13 108 95 95 68 0.78 25 0.52 0 0 
408 5/24/84 118 4.8 N 108 110 59 110 31 105 142 146 43 0.75 37 0.84 0 4 
409 1/8/84 122 4.8 N 108 77 84 77 21 108 95 95 68 0.81 40 0.53 0 0 
410 4!26/84 119 4.8 _w 108 127 51 127 24 113 180 172 39 0.74 45 0.53 1 5 
411 1/19/84 122 4.8 w 106 92 69 90 15 108 121 121 54 0.76 37 0.41 2 1 
412 6/23/84 117 4.8 N 117 87 81 94 16 114 118 112 61 0.78 38 0.42 9 6 
413 10/19/84 113 4.8 N 109 124 53 125 9 114 173 164 42 0.76 40 0.23 1 6 
414 1/20/84 122 4.8 w 108 111 58 111 22 108 142 142 46 0.78 42 0.52 0 0 
415 11/3/83 124 4.8 w 108 104 62 104 11 108 160 160 41 0.65 38 0.29 0 0 
416 12121/83 123 4.8 N 109 139 47 140 34 108 196 196 33 0.71 43 0.79 1 1 
417 10/14/83 125 4.8 w 112 95 71 99 13 108 129 129 50 0.74 35 0.37 4 0 
418 11/13/84 124 4.8 N 108 95 68 95 25 108 96 96 68 0.99 36 0.69 1 1 
419 10/13/83 125 4.8 w 108 100 65 100 27 108 109 109 59 0.92 41 0.66 2 33 
420 9/27/83 126 4.8 w 109 127 51 128 27 108 118 118 55 1.07 44 0.61 13 0 
421 4/20/84 119 4.8 w 108 92 70 92 13 108 117 117 55 0.79 37 0.35 0 0 
422 8/24/83 127 4.8 w 108 93 70 93 17 111 145 141 4/ 0.66 32 0.53 0 3 
501 11/29/82 136 5.8 w 108 114 57 114 14 110 170 167 40 0.68 44 0.32 0 2 
502 6/10/84 117 5.8 N 108 75 86 75 20 108 116 116 56 0.65 42 0.48 0 0 
503 1218/81 147 5.8 w 108 84 77 84 39 108 98 98 66 0.86 63 0.62 0 0 
504 6/12183 129 5.8 N 108 77 84 77 27 108 90 90 72 0.86 49 0.55 1 0 
505 6/11/83 129 5.8 w 108 106 61 106 20 108 127 127 51 0.83 39 0.51 0 0 
t>06 7127/82 140 5.8 N 108 79 82 79 25 108 96 96 68 0.82 43 0.58 0 0 
507 3/1/83 132 5.8 w 109 72 91 73 18 107 93 94 68 0.77 33 0.55 1 1 
508 5/5/83 130 5.8 N 106 79 81 78 28 109 100 99 66 0.8 28 1 4 1 
509 9/10/82 138 5.8 w 108 91 71 91 19 105 109 112 56 0.81 35 0.54 5 3 
510 3/1/83 132 5.8 N 108 70 93 70 11 108 100 100 65 0.7 29 0.38 0 0 
511 6/6/83 129 5.8 w 110 91 73 93 10 108 133 133 49 0.69 47 0.21 2 1 0 
512 2/24/83 133 5.8 N 110 115 57 117 25 109 140 139 47 0.83 58 0.43 2 1 
513 2/15/83 133 5.8 w 111 98 68 101 23 108 .131 131 49 0.75 41 0.56 3 1 
514 6/16/83 129 5.8 N 114 81 84 85 17 110 95 93 71 0.86 36 0.47 6 2 
515 9/22/82 138 5.8 w 108 94 6fJ \14 21 1U/ 141 142 45 0.66 50 0.42 1 1 
516 12/9/82 135 5.8 N 108 80 81 80 23 108 fJ9 99 65 0.81 44 0.52 0 0 
517 6/27/82 141 5.8 w 108 91 71 91 21 112 99 95 71 0.95 35 0.77 0 4 
518 2112183 133 5.8 N 108 66 fJ8 66 10 108 107 101 61 0.62 40 0.2b 0 c 
519 10114/83 125 5.8 w 109 71 92 72 8 109 140 139 47 0.51 36 0.22 1 
" 520 10t21t82 137 5.8 w 109 14 88 r5 9 114 120 114 60 0.65 38 0.24 1 € 
521 ;i/15/82 144 !>.8 N 106 82 78 80 17 109 106 105 62 0.78 31 0.5::. 6 ~ 
522 2115/83 133 5.8 N 106 124 51 122 38 106 148 151 42 0.82 63 0.6 12 :; 
523 3/30/83 132 5.8 w 108 90 72 90 21 110 129 127 52 0.71 44 0.48 7 E 
524 3/4/83 130 5.8 N 108 75 86 75 15L__1_q!l L___125 124 53 0.61 41 0.37 0 1 
Subject Pool - Grades 4 and 5 
Stibj. 006 Age 'Oti!tle 'FJIT;t Tot L:ol M].TTme: le'IM'ill. Raw 11m&: 1-t&ad<Eye Tot. No. Rswllme Mj. T&m~~: No.IMir1. TimeRaUo 1-lea.ti MO\!a', Hea,g Move.. iolal En'.: Totali:IT .~ Rea.(f'rng Aeatling Tc1a.l TGtal Total 
No, (me.) TOSI Col*d Loel'tl!ts LOll IllS Move.: !.e.t. ~ ~Numbers Nunt!ers Lll.INO. Nu!OOel'!.l Ha!KI: l~ l ~~~ - ~ Lelta~ Nu11'1tioars Voeab Co!111- AQ'ading lanl.l ' Ma~h 
' 001 2114182 1« 's.e. Nt 106 69 94 "69 Z! j,()8 1~ 19 ii.2 0.87 33 0.!17 Q 0 6lfl BB 77 83 87 
ooz 6181~2 144l 6.6 w HWI ro 89 73 15 108 9-1 ~!U 71 D.B 3!1 11.44 0 () 51> Sf~ :51" S1 7:J. 
603 7131181 14 2 6.8 N 108 71 91 71 3 1 108 !)3 9J 70 0,71; so (1,_,152 2 0 S6 5;9 48 ss. 52 
004 l211'6161 1-t7 •l'i..B w 111 57 117 w 25 10!! fi!} lXI 00 0.84 34 0.7~ a 3 (13 79 82 75 90 
60S. 9.'2/8~ 150 6.ii N 108 68 95 ,158 28 10$ 82 ,82 19 CUI3 37 0.76 ll 2 69 !U In 1!!5 9<1 
fj(Jo!; 1Mlo\81 147 6.8 N 103 6:8 91 65 B 100 93 ·as 70 0.73 14 0.57 B 0 00 80 1'11 lf7 93 
607 11.119/'IU H7 (1.8 w 109 ?ti 86 T1 1 109 74 73 llO 1.~ '0 0.26 
' 
1 72 30 52 41 91 
509 91141111 150 G-.8 N 108 5!) 110 59 20 107 72 7tl 8i3 0.131 2"1 0.1l3. 0 1 93 14 BS !).g 85 
GOO S!Z4J'B2 142 u w 1011 76 85 76 u 105 1(15 100 SB 0 .7 31:1 0 .37 1 ~ 113 82 !!.4 8 1 In 
61rJ 71311'82 loW u N nm 72 91 73 ~2 100 93 Q3 10 0.78 43 1:1.51 1 2 44 :3{l ll!i 70 67 
e1t 7t.HI82 141 fi.a w 113. 81 84 as 8 110 111 115 !i7 •0.71 26 ll.:) 1 s 6 116 75 84 60 96 
ti12 ,,,,~ 146 6,8 w 11:18 !)!) 118 55 15 109 70 69 95 0.7!1 35, 0.4J 0 1 63 8!i as 8(} ea 
!lt3 12/totft2 1a!i 11.6 N 100 -43 1fi1 -43 20 101 51 51 1a7 0.84 ~a 0.71 1 0 13 .tO 24 oiS li7 
11'14 2.125J'82 145 11.8 w 101! 60 108 60 17 Hl!l 77 7·15 M 0 1.79 32 0..53, 0 1 ~ 52 54 $6 1;6 
fl1!i fi/14182 141· ll.l! N 10S 00 Ot 80 28 111 !IS 92 72. 0 .81 ~Jl 0;51). 0 3 36 24 ~ 54 76 
61,6 :Mim2 145 6.8 N 106 ti f 104 60 s 106 ·00 !i6 00 0.83 
"' 
\.2$ 2 0 74 88 a1 86 75 
!111 U/!11'111 151 5..6 w 100 75 86 15 2!1 wa 96 9li 61.1 0 .7!1 49 0.57 0 0 19 75 n 6'8 1!1 
611'1 3.1151'81 1S6 6.8 w lOll e.e 15 813 33 1101 99 91'1 61 0 .88 40 0.1!3. 0 3 14 :JS 22 2& .3;1 
620 3f29182 144 6.8 w 108 11'1 se 11 11 13 10B 124 Hi:4 52 Cl.ll 3.!i 0.37 () 0 91 II$ 'Ill 136 ~ 
621 5111/in 154 fll! N 111J ].4 fl{li 75 19 108 100 leN) 6.0 0.68 33- o_sa ~ 0 15 24 ~g 33 5£ 
·82:2 1&if'Cll!l1 14!1 r)..8 w 02 100 57 ,,Ooj, :21 100 111"2 U2 .59 I),EI 31 057 4 0 70 7 ... n 11 1~ 
62ll ltil/8:2 '1.46 ll6 N 10il 58 112 56 2.1 100 GB 66 95 ~O.BS 25 0.~ 0 0 7fi 7:5 71 93 91 
6-24 412.1112 f4~ 6.8 N 119 97 74 107 31 Wl 12CI 112 62 0.67 :15 O.SQ 11 • 71 
6() 76 74 g~ 
61!li 12121}111 147 6JI w 106 
'---- · 
60 1Ga QO 16 "106 1<l7 147 44 IU1 30 0.53 0 0. . . ,. . 
Subject Pool - Grade 6 
Subj. (Repeat) (Repeat) Tot. (Repeat) Raw (Repeat) Adj. (Repeat) Head (Repeat) Tot. (Repeat) Raw (Repeat) Adj. (Repeat) Time (Repeat) Head (Repeat) Head (Repeat) (Repeat) I 
No. FirstTest Letters Copied Time (Let.) Time (Let.) Move. (Let.) No. Copied Time (No.) Time (No.) RaliC? (LIN}_ j Move. !N) _ Move. Rat. (LIN) Errors J!J Errors itft! 
601 w 104 65 68 15 108 82 82 0.82 17 0.88 0 6 
602 N 108 68 68 11 108 95 95 0.72 31 0.35 0 0 
~ 
603 w 111 75 73 30 109 92 91 0.8 45 :: 0.67 3 2 
604 N 108 53 53 19 116 65 61 0.88 33 , 'I 0.~ 0 8 
605 w 108 67 67 26 108 76 76 0.88 29 0.9 0 0 
606 w 108 66 66 8 108 76 76 0.87 5 1.6 1 0 
607 N 108 63 63 9 108 71 71 0.89 18 0.5 0 3 
608 w 108 61 61 16 108 67 67 0.91 16 1 0 c 
609 N 115 78 73 9 109 104 103 0.71 31 0.29 7 1 
610 w 111 70 68 15 109 90 89 0.76 35 0.43 4 1 
611 N 109 81 ao 5 110 124 122 0.66 24 0.21 3 :: 
612 N 108 54 54 13 108 65 65 0.83 36 0.36 0 c 
.613 w 108 47 47 19 106 52 53 0.89 24 0.79 1 € 
614 N 108 52 52 14 108 70 70 0.74 29 0.48 0 ( 
615 w 108 ao ao 15 108 100 100 0.8 43 0.35 0 ( 
616 w 107 61 62 5 108 65 65 0.95 4 1.25 1 ( 
Subject Pool • Repeat Grade 6 
Appendix C 
(Hi! My name is Kari L. Eliason (May-Port '87) and I would really appreciate your 
consideration in the following matter.) 
INFORMED CONSENT FORM 
Norming the Wold Sentence Copying Test 
Institution: 
A. Title 
B. Faculty Advisor 
Principal Investigator 
C. Location 
D. Dates of Project 
1. Description of Project 
Norming the Wold Sentence Copying Test 
Hannu Laukkanen, O.D. 
Pacific University College of Optometry 
(503) 357-6151 ext. 2451 
Kari L. Eliason (503) 357-7537 
Peter Boe Jr. Elementary School 
20 NW ?.nd Str. and 
May-Port Middle School, Westwood Acres 
Mayville, ND 58257 
February 1994 to January 1995 
This research project is designed to provide normative data for the Wold Sentence 
Copying Test for copying speed and eye/head movements for a paper/pencil copying task during 
a simulated classroom activity. The speed, accuracy, and number of eye and/or head 
movements used to complete the sentence will be measured. The copying speed will be measured 
by the use of a stop watch, accuracy wiii be assessed by the number of mistakes made, and the 
number of eye and/or head movements will simply be counted by the investigators 
administering the test. 
This study will be restricted to children in grades two through six. Each grade will be 
represented by a sample of children who have returned their signed consent forms. 
2. Description of Risk 
The test procedure is designed to mimic a common everyday classroom copying task. 
The only difference is that instead of copying from the blackboard, the child will copy from an 
easel placed 40 em away to a note pad on their laps. The copy task should require no more than 
five minutes per child. Risks would include any that are present in a normal schoolroom 
setting. 
3. Descriptions of Benefits 
This study is designed to establish two sets of norms for a test that can be used to 
measure: 1) paper /pencil copying speed thereby coupling visual-motor integration, eye 
movements, and accommodative skills, and 2) the number of eye and/ or head movements used 
during the copying tasks, presumably giving some indication of visual memory. Once valid 
norms for this test are established, the test may be useful in detecting potential problems early, 
and with early detection, there is a better chance for more effective intervention and 
remediation. 
4. Alternatives advantageous to subjects 
Not applicable. 
5. Confidentiality of Records 
The records of this project will be maintained in a confidential manner between the 
investigators and the appropriate school personnel such that no name-identifiable information 
will be released. 
6. Compensation and Medical Care 
If you are injured in this study, it is possible that you will not receive compensation or 
medical care from Pacific University, the investigator, or any organization associated with the 
project. However, care will be used to prevent injury. 
7. Offer to answer any inquiries 
The investigator will be happy to answer any questions you may have at any time 
during the study. If you are not satisfied with the answers you receive, please call Dr. James 
Peterson at (503) 357-0442. 
During your participation in the project you are not a Pacific University clinic patient 
or client for the purpose of the research and all questions should be directed to the researcher 
and/or the faculty advisor who will be solely responsible for any treatment (except for an 
emergency). You will not be receiving complete eye, vision, or health care as a result of 
participation in the project; therefore, you will need to maintain your regular program of eye, 
vision, and health care. 
8. Freedom to Withdraw 
You are free to withdraw your consent and discontinue participation in this project at 
any time. 
======================================================================== 
(Your participation is very important to me. Thank you for allowing your child to participate! 
Kari L. Eliason) 
I consent to having my child participate in this ten-minute activity and to having my child's 
latest CTBS scores released to the investigator with the understanding that all information is 
confidential and will be kept in a confidential manner. 
Subject's printed name ___________________________ _ 
Parent/Guardian signed _______________ Date ________ _ 
Address ______________________ Phone _____________ __ 
City ______________ State ___________ Zip ______ __ 
Name and address of a person not living with you who will always know your address: 
Note: If you do not want your child to participate, please sign your child's name, along with 
your initials here, and have the form returned. 
